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Abstract 

Background: National screening programs have reduced cervical cancer mortality; however participation in these 
programs varies according to women's personal and social characteristics. Research into these inequalities has been 
limited by reliance on self-reported service use data that is potentially biased, or administrative data that lacks 
personal detail. We address these limitations and extend existing research by examining rates and correlates of 
cervical screening in a large epidemiological survey with linked administrative data. 

Methods: The cross-sectional sample included 1685 women aged 44-48 and 64-68 years from the Australian 
Capital Territory and Queanbeyan, Australia. Relative risk was assessed by logistic regression models and summary 
Population Attributable Risk (PAR) was used to quantify the effect of inequalities on rates of cervical cancer 
screening. 

Results: Overall, 60.5% of women participated in screening over the two-year period recommended by Australian 
guidelines. Screening participation was associated with having children, moderate or high use of health services, 
employment, reported lifetime history of drug use, and better physical functioning. Conversely, rates of cervical 
screening were lower amongst women who were older, reliant on welfare, obese, current smokers, reported 
childhood sexual abuse, and those with anxiety symptoms. A summary PAR showed that effective targeting of 
women with readily observable risk-factors (no children, no partner, receiving income support payments, not 
working, obese, current smoker, anxiety, poor physical health, and low overall health service use) could potentially 
reduce overall non-participation in screening by 74%. 

Conclusions: This study illustrates a valuable method for investigating the personal determinants of health service 
use by combining representative survey data with linked administrative records. Reliable knowledge about the 
characteristics that predict uptake of cervical cancer screening services will inform targeted health promotion 
efforts. 



Background 

Cancer of the cervix is the second most prevalent cancer 
among women worldwide. The greatest burden occurs 
in the developing world where the mortality rate ranges 
from 10 to 35 per 100 000 compared with two to four 
deaths per 100 000 in developed nations [1]. This 
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difference is attributed to effective, national screening 
programs of cervical cytologic testing (the Papanicolaou 
test) to identify cell abnormalities that may indicate or 
precede cervical cancers [2,3]. 

Screening programs for cervical cancer typically target 
all asymptomatic women from soon after the onset of 
sexual activity to early old age. Australia's National Cer- 
vical Screening Program recommends screening every 
two years, one to two years after the onset of sexual 
activity, until the age 70 [4], This guideline remains 
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despite the introduction of the human papillomavirus 
(HPV) vaccine, which cannot prevent all types of HPV 
that can cause cervical cancer [5]. Despite the success of 
such programs, inequalities in the receipt of screening 
services continue amongst women at greater risk of 
poor health outcomes [6-8]. Consequently, researchers 
have attempted to identify women who are less likely to 
participate in screening to better target these services. 
These studies have reported that non participation is 
associated with being: single, sexually inactive, obese, a 
current smoker, uninsured, a non-metropolitan resident, 
having a low household income, lower level of educa- 
tion, current psychological distress, non-Caucasian back- 
ground and attitudinal factors [8-17]. Collection of 
sociodemographic information to aid in identifying 
inequitable access has been advocated [8]. 

The accuracy of service use data alongside personal 
information is central to ability of such research to 
inform service delivery in a meaningful way. Former stu- 
dies into the inequalities in cervical cancer screening 
and other preventative health services have used one of 
two approaches: (1) self-reported service use or (2) 
administrative records. Each of these approaches has 
strengths and weaknesses. Self-report methods have the 
advantage of being collected alongside the detailed per- 
sonal information that is needed to investigate the 
determinants of screening participation and exclude 
people who are ineligible for the service (e.g., those who 
have had a hysterectomy; [18]). The accuracy of self- 
reported health service use is, however, subject to bias 
associated with social desirability [19], 'over-reporting' 
[18,20], inaccurate recall for the date of screening [20] 
and conflation with other health services [21] [though 
see: [22]]. There is typically only moderate concordance 
between self-report and medical records [19,23,24]. 
Importantly, (fwcordance appears to be greater amongst 
women who are also less likely to receive cervical cancer 
screening [25-27]. Administrative data is considered 
accurate but lacks concurrent data on the personal char- 
acteristics that may drive or inhibit service use. The 
small number of studies that have combined personal 
and administrative data have been limited to unrepre- 
sentative samples such as primary health care settings 
that may exclude women who do not frequent health 
services [28]. 

The Personality and Total Health Through Life Study 
(PATH) uses a cross-sequential design to examine adult 
development with three representative, general commu- 
nity cohorts. These cohorts were aged 20-24, 40-44 and 
60-64 years at baseline with follow-up every four years 
[29,30]. In addition to collecting comprehensive self- 
reported health and psychosocial data, over 90% of par- 
ticipants gave permission for their administrative health 
service records to be accessed. 



This study addresses several methodological limita- 
tions of previous research into the determinants of cer- 
vical cancer screening and other preventative health 
services by combining the strengths of self-report and 
administrative approaches. We link self-reported psy- 
chosocial data with administrative records for screening 
service use. By doing so we are able to (1) estimate the 
rates of cervical cancer screening, (2) verify the charac- 
teristics thought to be associated with cervical cancer 
screening, (3) investigate whether these characteristics 
vary with women's age, and (4) quantify the effects of 
these inequalities with greater reliability. 

Methods 

Study design and setting 

The PATH sample was derived via random selection 
from the electoral roll of Canberra (Australia's capital) 
and the neighbouring town of Queanbeyan. Registration 
on the electoral roll is compulsory for Australian adult 
citizens. Due to availability of linked administrative data, 
this analysis is restricted to wave two data for the two 
older cohorts. Wave two interviews were conducted in 
2003-2004. The original response rates were 64.6% and 
58.3%; the follow-up rates at wave two were 93.0% and 
87.1%; and consent rates for administrative data linkage 
were 95.5% and 96.3%. 

At each wave, participants complete self-report mea- 
sures on health, lifestyle, psychological and social well- 
being and personality characteristics. Questionnaires are 
completed on a hand-held computer in the presence of an 
interviewer who also administers a battery of physical 
health tests. At the conclusion of the wave two interviews, 
participants were asked to consent to making available 
their administrative data on health services received over a 
two-year period, including records of participation in rou- 
tine cervical cancer screening procedures. The Human 
Research Ethics Committee of The Australian National 
University approved the PATH study. 

Measures 
Outcome 

The dichotomous outcome variable for all analyses was 
receipt of a cervical cancer screening service according 
to administrative records ('0' represented no record of 
screening during the two-year period and '1' represented 
at least one screening test). Cervical screening is typi- 
cally performed in a primary care setting by the indivi- 
dual's general practitioner (GP) or practice nurse and is 
a government-subsidised procedure in Australia. This 
service is recorded by the GP with Medicare Australia 
(the national health insurer). 
Independent variables 

Individual characteristics that are theorised, or pre- 
viously demonstrated, to be associated with the uptake 
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of preventative health screening services were consid- 
ered. These included: age, marital and parent status, eth- 
nicity, indicators of socio-economic position (financial 
hardship, welfare reliance, living in rental housing, 
employment status, childhood poverty, education), life- 
style/health risk behaviours (body mass index (BMI), 
alcohol use, current smoker status, lifetime use of mari- 
juana, ecstasy or amphetamines, physical exercise), trau- 
matic life experiences (lifetime history of rape and 
sexual molestation, childhood sexual and physical abuse; 
early sexual experience (< 15 years)), personality, and 
health status (self-rated general health, past hysterect- 
omy, physical and mental health). 

Participants were considered to be welfare reliant if 
their main source of income was reported to be a Gov- 
ernment pension, allowance or benefit. Participants were 
asked whether they had experienced any of four 
instances of financial hardship (relating to a lack of 
basic goods or services due to inadequate resources) in 
the last year. These items were derived from the Austra- 
lian Household Expenditure Survey [31,32]. Alcohol 
consumption was assessed using three items from the 
Alcohol Use Disorders Identification Test [33]. Based on 
the national guidelines [34] that were in place at the 
time, women consuming > 14 and males > 28 standard 
drinks per week were deemed hazardous/harmful users. 
A variable was constructed from items originally used in 
the Whitehall II study to assess participation in mild, 
moderate and vigorous exercise [35]. Personality was 
measured using the 36-item Eysenck Personality Ques- 
tionnaire [36] (neuroticism and extroversion scales). 
Scores on these scales range from 0 to 12; higher scores 
indicate stronger traits. Mastery (or sense of control 
over one's life), was assessed using a 7-item scale [37], 
higher scores represent greater mastery. General self- 
rated health was assessed with the item "in general, 
would you say your health is (options: excellent, very 
good, good, fair, poor)". Self-rated physical and mental 
health were assessed using the RAND-12 Physical and 
Mental Health Component scores derived from the SF- 
12 [38,39]. Each scale has a mean of 50 ( SD = 10) in the 
general population; higher scores indicate better out- 
comes. The Goldberg anxiety and depression scales 
assessed the presence of 18 psychological symptoms in 
the past month; scores on each scale range from 0 to 9 
[40]. We used a cut-point of seven on both scales to 
identify severe symptomatology. 

To ensure that analyses tested correlates of cervical 
screening service uptake rather than health-service utili- 
sation more generally, a measure of overall health ser- 
vice use was also included in all statistical models [41]. 
This was based on the total number of Medicare ser- 
vices received over the same two-year period. A three- 
level categorical variable (low, medium and high services 



use) was created by applying cut-points at the upper 
and lower quartiles of the distribution, corresponding to 
18 and 76 Medicare services used. 

Analyses 

To account for initial non-response, sample probability 
weights were applied to all analyses [42]. These weights 
were derived from Census data collected for the Can- 
berra and Queanbeyan regions in 2001 to produce 
representative estimates for this population. Longitudi- 
nal weights were also applied to account for individual 
differences in the likelihood of attrition and consent to 
data linkage. The amount of missing data in the survey 
was relatively low (see Table 1). Missing data was 
imputed with the STATA multiple imputation by 
chained equations procedure. 

Initially, we contrast weighted estimates of participa- 
tion in cervical screening derived from the PATH sam- 
ple with published administrative data. Logistic 
regression models were then used to evaluate the asso- 
ciation between individual characteristics and participa- 
tion in cervical cancer screening. Odds ratios and 95% 
confidence intervals (95% CI) are reported. A multivari- 
ate model was developed based on the significant uni- 
variate terms and using a step-wise process to remove 
non-significant terms to arrive at the most parsimonious 
model of screening participation. These exclusion deci- 
sions were confirmed using non-weighted data and test- 
ing that the log-likelihood statistic (a measure of model 
fit) did not significantly change between models or differ 
between the starting and final models. Interactions 
terms for age cohort and each covariate were also tested 
to determine whether its relationship with cervical 
screening participation varied as a function of age. This 
was the case for overall health service use only; indicat- 
ing that whilst the positive association between (greater) 
overall service use and cervical screening was significant 
for both cohorts, it was stronger for the older cohort 
(who demonstrated lower rates of cervical screening). 
This confirmed our adjustment for age cohort in all pre- 
sented analyses. 

We used analysis of Population Attributable Risk 
(PAR) to estimate the proportion of women in the 
population whose non-screening could be attributed to 
readily observable risk factors. A summary PAR was cal- 
culated based on logistic regression results [43] using 
the STATA aflogit command to identify the reduction 
in non-participation in screening if inequalities were 
eliminated. 

Results 

Table 1 analyses are based on data from 1141 women 
in the middle-aged cohort and 954 women in the 
older-aged cohort (N = 2095). The remaining analyses 
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Table 1 Characteristics of the sample and proportion of missing data for each measure 

Weighted Unweighted 
Characteristics N % or M 95% CI % % missing data 



Demographic 



Age cohort (ref = 44-48 years, n = 1 141) 


64-68 years 


95-1 


47.1% 


44.8-49.3 


45.5% 


0.00% 


Had child/children (ref = no, n = 192) 


yes 


1902 


90.1% 


88.8-91 .2 


90.8% 


0.05% 


Spousal status (ref = no partner, n = 602) 


partnered 


1492 


68.0% 


65.8-70.1 


71.3% 


0.05% 


Race (ref = Caucasian, n = 2001) 


not Caucasian 


94 


4.7% 


3.7-5.7 


4.5% 


0.00% 


Overall Medicare service use 


low 


'197 


M = 9.0 


8.5-9.5 


9.1% 


0.00% 




medium 


1073 


M = 39.8 


38.7-40.8 


39.6% 






high 


525 


M = 141.1 


134.4-147.9 


1 39.2% 




Socio-economic 














Financial hardship (ref = no hardship, n = 1980) 


1 or more 


1 09 


0.6% 


4.9-7.3 


5.2% 


0.29% 


Welfare receipt (ref = not main income, n = 1755) 


main income 


335 


1 8.9% 


1 7.0-20.8 


1 6.0% 


0.24% 


Housing (ref = own home, n = 1885) 


renting 


205 


1 1.1% 


9.6-12.6 


9.8% 


0.24% 


Employment status 


working 


1 1 73 


51.9% 


49.7-54.2 




0.10% 




unemployed 


24 


1 .2% 


0.7-1.7 


1 .2% 






not in labour force 


896 


46.8% 


44.5-49.1 


42.8% 




Grew up in poverty (ref = no, n = 1836) 


yes 


258 


1 3.3% 


1 1.7-14.9 


1 2.3% 


0.05% 


Highest educational attainment 


< high school 


629 


32.8% 


30.7-35.0 




0.00% 




< tertiary 


773 


41 .8% 


39.5-44.1 


38.9% 






tertiary degree 


692 


25.3% 


23.5-27.2 


33.1% 




Lifestyle risk factors 














BMI (ret = < 30, n = 1548) 


> 30 (obese) 


'155 


24.1 % 


22.0-26.1 


22.7% 


4.39% 


Smoking status (ref = never/former, n = 1836) 


current 


257 


14.1% 


1 2.4-1 5.8 


1 2.3% 


0.10% 


Illicit drug use (ref = none, n = 1500) 


former/current 


590 


27.6% 


25.5-29.6 


28.2% 


0.24% 


Physical activity (ref = moderate/vigorous, n = 1219) 


little/none 


816 


41.1% 


38.9-43.4 


40.1% 


2.86% 


Alcohol use (ref = none to medium, n = 1954) 


hazardous/harmful 


137 


6.3% 


5.2-7.3 


6.6% 


0.1 9% 


Traumatic events (ref = not experienced) 














Early sexual experience (n = 2047) 




48 


2.5% 


1 .7-3.2 


2.3%o 


0.00% 


Lifetime rape (n = 1927) 




145 


7.7% 


6.4-9.0 


7.0% 


1.10% 


Lifetime sexual molestation (n = 1675) 




396 


1 9.6% 


17.7-21.4 


19.1% 


1.15% 


Childhood sexual abuse (n = 2051) 




43 


2.1% 


1 .5-2.8 


2.1% 


0.05% 


\-\ IIIUI lUUU |JI lyilLdl dJJUbtr I — I jotj 




110 


5 6% 


4 5-6 7 


5 3% 


0 05% 


Personality 














Neuroticism 




2079 


M = 4.1 


3.94-4.24 


4.06 


0.76% 


Extroversion 




2070 


M = 6.8 


6.66-6.97 


6.82 


1.19% 


Mastery 




2078 


M = 21.4 


21.3-21.6 


21.57 


0.91% 


Health 














Hysterectomy (ref = no, n = 1 685) 


yes 


410 


20.8% 


18.9-22.7 


0.196 


0.00% 


Self-rated health (ref > good, n = 1839) 


fair/poor 


252 


1 3.5% 


11.8-15.1 


0.121 


0.19% 


RAND mental health 




2066 


M = 49.7 


49.2-50.1 


49.85 


1 .38% 


RAND physical functioning 




2050 


M = 48.3 


47.8-48.8 


48.85 


2.15% 


Goldberg anxiety (ref = < 7, n = 1800) 


> 7 


295 


1 5.0% 


13.3-16.7 


0.141 


0.62% 


Goldberg depression (ref = < 7, n = 1 952) 


> 7 


143 


7.4% 


6.2-8.7 


0.068 


0.81% 



exclude women who report hysterectomy (n = 146 in 
middle-aged and n = 267 in the older cohort), result- 
ing in a total sample of 1685 women. Table 1 reports 
the characteristics of the sample, presenting weighted 
and unweighted estimates and the proportion of miss- 
ing data for each measure. It is evident that missing 
data is relatively rare, with only the measures of BMI, 



exercise and the RAND-12 physical functioning scale 
having over 2% missing data. The majority of women 
in the study have children, are married and are Cauca- 
sian. Welfare reliance and financial hardship are rare, 
though almost half of the sample is not participating 
in the workforce (reflecting the norm for the older 
cohort). 
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Table 2 contrasts the estimates of two-year cervical 
cancer screening derived from the PATH sample 
(excluding women who have had a hysterectomy) with 
comparable administrative data for the Australian Capi- 
tal Territory. The estimates from the PATH survey are 
within or on the cusp of the 95% confidence interval. 

Results from analyses of the correlates of screening 
participation are presented in Table 3. Women in the 
younger cohort, those who had children, those with a 
partner and those with higher levels of overall Medicare 
service use were more likely to participate in cervical 
cancer screening. Within the socio-economic measures, 
being reliant on government welfare payments, living in 
rental housing and not working were associated with 
lower likelihood of participating. For lifestyle factors: the 
odds of screening participation were lower for women 
who were obese and current smokers, and higher for 
women who reported use of illicit drugs (marijuana, 
ecstasy or amphetamines) during their lifetime. Experi- 
ence of sexual abuse in childhood was associated with 
lower rates of cervical cancer screening. None of the 
measures of personality were significantly associated 
with screening participation. Finally, poor self-rated 
health, lower levels of physical functioning and anxiety 
and depression symptoms were also associated with 
lower rates of screening. 

Model B in Table 3 presents the significant indepen- 
dent correlates of cervical cancer screening in accordance 
with Australian guidelines. These factors were: younger 
age, having had children, having a partner, higher overall 
use of Medicare services, not being welfare reliant, being 
employed, not being obese, not being a current smoker, a 
reported history of drug use, not reporting childhood 
sexual abuse, higher levels of physical functioning, and 
not reporting symptoms of anxiety. Odds ratios for all 
non-significant, univariate variables listed in Model A 
were also calculated with adjustment for the factors 
included in the final multivariate Model B model (see 
Additional file 1: Table SI). These variables remained 
non-significant following this adjustment. 

Model B was replicated without adjustment for overall 
health service use to address concerns that this covariate 

Table 2 Comparison of estimated screening rate from 
PATH Project with published administrative data for the 



Australian Capital Territory (ACT) 


Source 


Age group 


Percent 


95% confidence interval 


PATH 


44-48 


63.8 


60.7-67.0 




64-68 


55.9 


51.9-59.9 




Overal 


60.5 


58.0-63.0 


AIHW*: ACT 


45-49 


67.3 






65-69 


57.9 





* Australian Institute of Health and Welfare [4] 



may confound a model for cervical screening service use 
given that the former is causally related to the latter 
(see Model C, Table 3). The estimates for Model C are 
comparable to Model B, indicating that adjustment for 
overall service use had minimal impact on sociodemo- 
graphic and personal predictors of cervical screening 
specifically. Two variables, age cohort and physical func- 
tioning, were no longer significantly associated with cer- 
vical screening when overall health service use was not 
controlled. This indicates that the associations between 
these two characteristics and cervical screening may 
only be revealed when the higher rates of overall health 
service use of older women and those with poorer phy- 
sical functioning are accounted for. Repeating all models 
with unweighted and imputed data replicated the 
findings. 

A summary PAR, based on a logistic regression model 
with 'not screened' as the outcome was calculated to 
quantify inequalities in screening associated with risk 
factors likely to be known or readily observed by a clini- 
cian (not having children, not being partnered, receiving 
income support payments, not working, obese, current 
smoker, anxiety, poor physical health, low health service 
use). The summary PAR associated with these factors 
was 74% (95% CI: 62.496-81.9%). That is, 74% of non- 
participation in screening within national guidelines can 
be attributed to screening inequalities associated with 
the above risk factors. Put another way, the number of 
women not being screened could potentially be reduced 
by up to 74% if these inequalities were simultaneously 
and completely eliminated. The summary PAR for all 
factors excluding service use was 46% (95% CI: 38.5- 
52.2). 

Discussion 

We examined the factors associated with women's parti- 
cipation in cervical cancer screening services in accor- 
dance with national guidelines using linked survey and 
administrative data. Overall, cervical screening participa- 
tion rates were consistent with relevant administrative 
statistics, with around 60% of women having been 
screened over a two year period. In order of the strength 
of association, the independent predictors were high and 
moderate overall health service use, not reporting child- 
hood sexual abuse, younger age, non-smoking, having 
children, no/low levels of anxiety symptoms, lifetime 
reported drug use, not being welfare reliant, being 
employed, not being obese, and high levels of physical 
functioning. To illustrate the implications of these find- 
ings, we used PAR to quantify the level of non-partici- 
pation in screening that reflected inequalities associated 
with characteristics likely to be known by a woman's 
clinician. Approximately 75% of non-participation in 
cervical cancer screening within the recommended two- 
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Table 3 Odds ratios of cervical cancer screening by demographic, socio-economic, lifestyle, personal and health- 
related characteristics 



Model A 
Univariate 



Model B 
Multivariate 



Model C Multivariate 
(without service use) 



Characteristics 
Demographic 

Age group 

Had child/children 
Spousal status 
Race 

Overall Medicare use 

Socio-economic 

Financial hardship 

Welfare receipt 
Housing 
Employment 
Grew up in poverty 
Highest educational attainment 

Lifestyle risk factors 

BMI 

Smoking status 
Illicit drug use 
Physical activity 
Alcohol 

Traumatic events (reference = not experienced) 

Lifetime rape 

Lifetime sexual molestation 

Childhood sexual abuse 

Childhood physical abuse 

Early sexual experience 

Personality 

Neuroticism 

Extroversion 

Mastery 

Health 

Self-rated health 



OR 95% CI OR 95% CI 



44-48 1 .00 
64-68 0.72 
No 1.00 

Yes 1.64 1.16-2.31 

no partner 1 .00 

has partner 1.56 1.24-1.96 
Caucasian 1.00 

not Caucasian 0.87 0.53-1.43 
low 1 .00 

medium 2.86 2.24-3.67 

high 2.28 1.68-3.09 

None 1. 00 

1 or more 0.61 0.38-1.00 
not main income 1 .00 

main income 0.47 0.35-0.63 
own home 1 .00 

renting 0.64 0.45-0.91 
unemployed/not in labour force 1. 00 

working 1.65 1.33-2.04 
no 1 .00 

yes 0.81 0.59-1.10 
< high-school 1.00 

< tertiary 0.93 0.72-1.21 

tertiary degree 1.08 0.83-1.39 

< 30 1 .00 

> 30 (obese) 0.74 0.57-0.96 

never/former 1 .00 

current smoker 0.53 0.39-0.72 

none 1.00 

former/current 1.32 1.05-1.66 

moderate/vigorous 1 .00 

little/no exercise 0.82 0.66-1.02 
none to medium 

hazardous/harmful 1.16 0.76-1.75 

0.90 0.59-1.38 

1.08 0.82-1.41 

0.44 0.21-0.90 

0.65 0.41-1.04 

1.51 0.73-3.16 

1.00 0.87-1.15 

1.16 0.97-1.40 

1.12 0.96-1.30 

excellent/very good/good 1.00 



1.00 
0.44 

1.00 

1 .85 1 .26-2.73 



OR 



0.30 0.64 



1.67 



4.80 3.57-6.46 
7.10 4.62-10.92 



1 .00 

0.65 0.46-0.92 



1.00 

1 .42 1 .02-1 .99 



1.00 

0.70 0.52-0.94 

1.00 

0.51 0.36-0.74 

1.00 

1 .40 1 .05-1 .87 



0.60 



1.44 



0.76 
0.47 
1.34 



95% CI 



1.00 
1.15-2.41 



1.00 
0.43-0.84 



1.00 
1.12-1.85 



1.00 
0.58-0.99 

1.00 
0.34-0.66 

1.00 
1.03-1.74 



0.42 0.19-0.90 0.42 0.20-0.91 
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Table 3 Odds ratios of cervical cancer screening by demographic, socio-economic, lifestyle, personal and health- 
related characteristics (Continued) 





fair/poor 


0.54 


0.39-0.75 










RAND physical functioning 




1.39 


1.21-1.59 


1.24 


1 .04-1 .48 






RAND mental health 




1.10 


0.96-1.26 










Goldberg anxiety scale 


< 7 


1.00 






1.00 




1.00 




> 7 


0.68 


0.50-0.92 


0.59 


0.41-0.83 


0.70 


0.52-0.96 


Goldberg depression scale 


< 7 


1.00 














> 7 


0.63 


0.42-0.95 











year period was attributable to these observable risk-fac- 
tors; or 50% of non-participation if overall health service 
use was not accounted for. It is unrealistic to expect 
that, in a clinical setting, all of these demographic, 
socio-economic, lifestyle, trauma and health risk barriers 
to screening can be totally and concurrently resolved so 
that screening participation rates exactly aligned with 
the guidelines. Individual autonomy, broader life cir- 
cumstances, and the multiple demands placed on clini- 
cians are additional factors that will influence whether 
these risk factors can be modified and how much. How- 
ever, this finding does demonstrate the potential gains 
that could be achieved from intervention efforts to 
address the identified inequalities in screening and effec- 
tive targeting of health promotion messages. 

Strengths and limitations 

This study addressed a significant gap in health services 
research on cervical (and other) screening participation by 
linking administrative data with extensive survey data 
from a community sample. This illustrates a valuable 
approach to investigating the personal and social determi- 
nants of a health service use, which addresses limitations 
evident in previous research: the fallibility of self-report 
data versus the lack of individual-level data in administra- 
tive datasets. Additionally, an overall measure of Medicare 
service use enabled us to control for differences in health 
service use more generally. The correspondence between 
the reference period of the administrative data and the 
recommended guidelines for cervical screening for Austra- 
lian women supports the validity and applicability of our 
findings. However this study is not without shortcomings. 
Our overall estimate of screening participation for our 
sample was slightly lower than published data for the ACT 
but this may reflect the inclusion of regional areas of New 
South Wales (Queanbeyan) in the sample. Our sample 
was also limited to middle-aged and older women due to 
an absence of adequate Medicare data for the youngest 
cohort of PATH participants. It is possible that the reasons 
for cervical screening in younger women differ from these 
relatively older cohorts [44]. Whilst our range of predic- 
tors was more comprehensive than most previous studies, 
it was not exhaustive. Future research should consider 



age-variation in predictors of cervical screening, and the 
role of non-personal predictors, such as health service 
availability, accessibility and cost, and women's attitudes 
towards and knowledge about cervical cancer screening. 

We are able to verify previous findings regarding the 
predictors of screening using reliable data. Consistent 
with earlier studies on cervical screening and other pre- 
ventative care services, we found that markers of socio- 
economic disadvantage such as low household income 
[10] and being uninsured [11] are associated with 
greater odds of non-participation. This contrasts the 
negative association between lower socio-economic sta- 
tus and greater general health service use [41,45]. This 
discrepancy has been attributed to socio-economic 
variability in health literacy and the quality of care 
received by people of low and higher socio-economic 
backgrounds [46,47]. 

Also consistent with former studies were findings that 
higher BMI and smoking were barriers to screening as 
was increasing age [11]. Somewhat surprising was the 
finding that lifetime use of illicit drugs was associated 
with increased odds of screening, given that drug use 
would traditionally be assumed to be a marker of poor 
health behaviours. Previous investigation of the relation- 
ship between childhood sexual abuse and cervical 
screening has been equivocal with evidence for 
decreased screening [48] and no effect, albeit in a small 
sample [49]. Our finding that childhood sexual abuse 
was a major barrier to cervical cancer screening has 
important health implications given that childhood sex- 
ual abuse is also associated with high-risk for human 
papillomavirus [50], the causal agent for cervical cancer. 
The finding that higher use of Medicare services is asso- 
ciated with greater odds of screening may reflect the 
increased opportunity to be offered preventive services 
or the ability to access health services [41]. 

Conclusions 

This study illustrates a leading and reliable approach to 
investigating the personal and social determinants of 
health service use by exploiting the complementary 
strengths of individual survey and administrative data. 
Inequalities in cervical cancer screening exist despite the 
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universality and subsidised costs of cervical cancer 
screening in Australia. Together with existing knowledge 
about factors that contribute to general health service 
use amongst women [51,52], the findings of this study 
offer an important contribution to health promotion 
efforts for the uptake of cervical screening services. Our 
results indicate that programs to improve screening 
uptake amongst women who are currently less likely to 
participate should focus on those who are not working, 
reliant on social welfare, currently smoke, do not have 
children, have poorer physical functioning, high levels of 
anxiety, a history of sexual abuse and low overall levels 
of health service use. The importance of such action is 
emphasised by the fact that some of these characteristics 
are known risk factors for the development of cervical 
cancer [53]. 

Additional material 



Additional file 1: Table SI. Odds ratios of cervical cancer screening by 
demographic, socioeconomic, lifestyle, personal and health-related 
characteristics, including non-significant factors (see Model A) adjusted 
for variables in the multivariate model. 
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